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preparing a dry powder formulation having at least a photo-luminescent pigment and a carrier/fixer, depositing the 
formulation onto a substrate and heating the formulation to fuse it to the substrate. It is considered that combination 
of steps comprises a first "special technical feature". 

2. Claims 13-25, 27 and 29 are directed to an apparatus suitable for applying photo-luminescent pigment to a 
substrate having a hopper to contain a dry powder formulation, an orifice or orifices to transfer the formulation to the 
substrate surface and a guide system to locate the substrate below the hopper. It is considered that hopper and guide 
system comprises a second "special technical feature". 

These groups are not so linked as to form a single general inventive concept, that is, they do not have any common 
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5. 



Basis of the report 



the claims, 



X the drawings, 



With regard to the elements of the international application:* 
| | the international application as originally filed. 

fx"| the description, pages 1-3,5-13, as originally filed, 

pages 14, 15, filed with the demand, 

pages 4, received on 28 May 2001 with the letter of 28 May 2001 

pages , as originally filed, 

pages , as amended (together with any statement) under Article 19, 

pages 16, 17, filed with the demand, 

pages 18-21, received on 28 May 2001 with the letter of 28 May 2001 

pages 1-3, as originally filed, 

pages , filed with the demand, 

pages , received on with the letter of 
I | the sequence listing part of the description: 

pages , as originally filed 
pages 
pages 

With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 
| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

P^j the language of publication of the international application (under Rule 48.3(b)). 



filed with the demand 
received on with the letter of 



I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 

and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
[' | contained in the international application in written form. 

[^~| filed together with the international application in computer readable form. 

[ | furnished subsequently to this Authority in written form. 

[ | furnished subsequently to this Authority in computer readable form. 

[~ ] The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

[ I The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

| [ The amendments have resulted in the cancellation of: 

| | the description, pages 

[ | the claims, Nos. 

| J the drawings, sheets/fig. 

| [ This report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicat ed in the Supplemental Box (Rule 70.2(c)). ** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17). 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 

and explanations supporting such statement 



1 . Statement 



Novelty (N) 


Claims 


1-32 


YES 




Claims 




NO 


Inventive step (IS) 


Claims 


1-32 


YES 




Claims 




NO 


Industrial applicability (IA) 


Claims 


1-32 


YES 




Claims 




NO 



2. Citations and explanations (Rule 70.7) 

The following documents identified in the International Search Report have been considered for the purposes of 
this report: 

Dl US 5897738 

D2 JP 06299099 

D3 US 5639514 

D4 US 5192027 



NOVELTY CN) and INVENTIVE STEP (IS) claims 1-32 

Claims 1-12 and 25 define a method of applying photo-luminescent pigment to a substrate including steps of 
preparing a dry powder formulation having at least a photo-luminescent pigment and a carrier/fixer, depositing 
the formulation onto a substrate and heating the formulation to fuse it to the substrate. Claims 27, 29 and 31 
define products made by the method. Claims 13-24 and 26 define an apparatus suitable for applying photo- 
luminescent pigment to a substrate, including a hopper to contain a dry powder formulation, an orifice or orifices 
to transfer the formulation to the substrate surface and a- heat-curing system to fuse the powder formulation. 
Claims 28, 30 and 32 define products made by the apparatus. 

None of the prior art, either singly or in combination, discloses or suggests applying photo-luminescent pigment to 
a substrate by the method as defined or an apparatus suitable for applying photo-luminescent pigment to a substrate 
as defined. 

Closest prior art JP 06299099 discloses fluorescent pigment in polyolefin resin for powder coating fences and 
signals but does not include the specific steps as defined and US 5192027 discloses an apparatus depositing 
copper powder onto plastic tubing conveyed under the hopper but does not include a heat-curing system to 
fuse the powder formulation as defined. 

Consequently the subject matter of claims 1-32 is new and not obvious and meets the requirements of Articles 
33(2) and (3) of the PCT with regard to novelty and inventive step. 
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Certain defects in the international applicati n 



The following defects in the form or contents of the international application have been noted: 



Claims 25 and 26 do not comply with Rule 6.2(a) because they rely in respect of the technical features of the 
invention on references to the description or drawings. 
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At regular intervals as required the hopper is tapped to/remove "rat-holes" in the 
powder and the hopper is refilled with thoroughly mixed^ry powder formulation. 




When the production run has finished the representative piece of substrate can be 
reused as a plug for the hopper's bottom orifice/and finally any left-over powder can 
be removed from the hopper. 



It can readily be seen that whereas the above description describes the method of 
operation for a non-mechanised form oi the apparatus the process can readily be 
automated .using the optional automating equipment described above so that the 



process becomes either semi-automatic or fully automatic. Such automation would 



be well within the capabilities of the/inominalty skilled person 



Where in the foregoing description reference has been made to integers or elements 
having known equivalents, then /such equivalents are herein included as if individually 
set forth. 



Particular examples of the invention have been described and it is envisaged that 

I 

improvements and modifications can take place without departing from the scope of 
the appended claims. 
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CLAIMS 



A method of applying photo-luminescent pigment to a substrate, said method 
including: 

preparing a dry powder foffmulation comprising, at least, a photo- 
luminescent pigment and a/carrier/fixer; 

depositing the dry powdenfformulation onto a substrate surface; and, 
heating the dry powder formulation to fuse it to the substrate surface. 



10 



A method as claimed in any preceding claim wherein the substrate surface has 
depressions or channels adapted to receive the dry powder formulation. 



15 



20 



3. A method as claimed in claim 2 which further includes applying a light 

| 

reflecting layer to the substrate surface before depositing the dry powder 



formulation. 



A method as claimed in any one of claims 1 to 3 wherein the volume ratio of 
photo-luminescent pigment to carrier/fixer in the dry powder formulation is 
such that the fused material exhibits substantially the same strength and 
durability properties of t^e carrier/fixer while still exhibiting the photo- 
luminescent properties of the pigment. 



A method as claimed in clai 



range of 1 % to 35% photo 



4 wherein the volume ratio is substantially in the 
uminescent pigment to carrier/fixer. 



J 
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6. A method as claimed in any preceding .claim wherein the dry powered 
formulation is heated to a temperature ^commended by the manufacturer of 
the carrier/fixer until the formulation is molten. 

7. A method as claimed in claim & wherein the formulation is heated to 
substantially between 160 to 210Jdegrees centigrade. 

8. A method as claimed in claim 6/or claim 7 wherein the formulation is heated 
for approximately 10 to 20 minutes. 



A method as claimed in any preceding claim wherein after heating the 



formulation is cooled. 



10. A method as claimed in any preceding claim wherein the carrier/fixer is a heat 
curable polymer. 



11. A method as claimed in any preceding claim wherein the dry powder 
formulation includes small quantities of additives, such as a de-gassing 
additive, to ensure a smojoth surface finish. 



12. 



A method as claimed in any preceding claim wherein the substrate is stamped, 
extruded or milled aluminium or metal. 
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/ 

An apparatus for applying photo-luminescent pigment to a substrate, said 
apparatus including: 



a hopper adapted to contain a dry powder formulation; 
one or more orifices adapted to allow transfer of the dry powder 



formulation from the hopperAo a substrate surface; and 



a guide rail system for locating the substrate surface in both a fixed 
horizontal plane and a fixed vertical plane below the hopper and orifice. 



14. An apparatus as claimed in claim 13 which also includes a heat-curing system 

i 

.10 for providing enough heat to jturn the dry powder formulation into a molten 

mix. 



15 



20 



15. An apparatus as claimed in (claim 13 or 14 which also includes a cooling 

'j 

system to cool the molten mix. 



16. An apparatus as claimed in any one of claims 13 to 15 which also includes a 

I 

drive system to move the substrate through the apparatus. 

j 

17. An apparatus as claimed in any one of claims 13 to 16 which includes a 
support roller mounted directly beneath the orifice(s) and hopper to support 
the substrate. 
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18. An apparatus as claimed in any one of/claims 13 to 17 which includes an 

/ 

adjustable mounting bracket adapted to enable the hopper to be located in the 
correct position so that the orifice(s)f lines up with the substrate. 



19. An apparatus as claimed in any one of claims 13 to 18 wherein the orifice is 



adapted to communicate snugly with the substrate surface such that the dry 
powder formulation is deposited substantially only where required. 

20. An apparatus as claimed in lany one of claims 13 to 19 which includes a 
mechanism for tapping the ^hopper so that any rat-holes in the dry powder 
formulation are re-filled. 



21 An apparatus as claimed in 

j 

mounted below the roller,; 



any one of claims 1 3 to 20 which includes a brush 
and with its bristles in contact with the roller, so 



that any powder that fails |onto the roller is subsequently brushed off. 

j 

22. An apparatus as claimed I in any one of claims 13 to 21 wherein the heat- 

! 

curing system is an oven. o 



23. An apparatus as claimed 



in any one of claims 13 to 21 wherein the heat- 



curing system is a continuous oven process 



24. 



An apparatus as claimed in claim 23 wherein the oven includes infra-red 
heating elements. , 
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/ 

25. An apparatus as claimed in any one of claims 13 to 24 which includes an 



automatic loading and unloading means at each end. 

/ 

26. A method of applying photo-lumin^pcent pigment to a substrate as herein 
described with reference to the examples. 



27. An apparatus for applying photo-luminescent pigment to a substrate as herein 

/ 

described with reference to the accompanying drawings. 



28. A substrate bearing photo luminescent material when prepared using a method 
according to any one of claimsfl to 12 and 26. 

f 
i 

29. A substrate bearing photo luminescent material when prepared using an 
apparatus according to any one of claims 13 to 25 and 27. 

" 



4 
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the carrier/fixer, for approximately 10 to 20 minutes or until the formulation is 

/ 

molten. The molten formulation may be cooled after heating. 



Preferably the carrier/fixer is a heat curable polymer. 

Preferably the dry powder formulation may include small quantities of additives, such 
as a de-gassing additive, to ensure a smooth surface finish. 



Preferably the substrate is stamped, extruded or milled aluminium or metal. 

f 

According to a second aspect of the invention there is provided an apparatus for 



applying photo-luminescent pigment to a substrate, said apparatus including: 
a hopper adapted to contain a dry powder formulation; 



one or more orifices adapted £o allow transfer of the dry powder formulation 



I 

from the hopper to a substrate surface; and 



a guide rail system for locating the substrate surface in both a fixed horizontal 

I 

plane and a fixed vertical plane below the hopper and orifice. 



Preferably the apparatus also includes a heat-curing system for providing enough heat 
to turn the dry powder formulation into a molten mix. 



Preferably the apparatus also includes a cooling system to cool the molten mix. 

i 

I 
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